Professor Bitr:lny took up, first, the historical development of various tests in connection with otologic and ophthalmic work. lIe stated that the anatomy of the vestibular apparatus had been known for several hundred years. Many sane observations had been made, but there were many speculations. For instance, during an attack of vertigo involuntary eye movements occurred, but no one in those days took the trouble to investigate why these eye movements occurred. Purkinje had the opportunity to ohserve the eye movements in vertigo in cases of insane people, who were placed in cages and turned around until they became nauseated, and eventually they quieted down. \Vhile this treatment was said to be effective. it did not seem humane. Purkinje studied the eye movements of these patients and found that under normal' conditions eye movements were obtained by holding the head in different positions, and different results were secured, and Purkinje came to the conclusion that it was the head which was directly influenced by the drum. But he drew a wrong conclusion; it was the brain which was irritated by the drum. There must be a sense organ before the brain could get a sensation, and Purkinje thought the brain got the sensation directly. In the same year that Purkinje was doing his work Fleuron made some experiments on pigeons. He dissected the different canals in pigeons and found that when he dissected the horizontal canal, which lies in a horizontal plane, the pigeon turned in a horizontal plane; that if he dissected the vertical canal, the pigeon would make curious movements which he could not understand. He did not think these birds were dizzy, and that it was vertigo which produced these movements. Purkinje was familiar with dizziness in man but not the dizziness of animals. He came near making a discovery, and if he had turned one animal he would have seen the difference between the dizziness of man and the dizziness of animals. Other men repeated the experiments of Purkinje and FIeuron without discovering anything especially new. In the year 1861 Meniere's disease was brought to the attention of the profession. At that time Meniere was sixty years of age, and his discovery was considered unusual but it was accepted. He had practiced as an ear ·specialist for many years, and frequently saw cases in which dizziness occurred. At this time, if patients presented themselves with attacks of dizziness he immediately made a diagnosis of cerebellar tumor. He had made several autopsies in .such cases and had found cerebellar tumor in some of the cases. Meniere studied his cases carefully and found some patients who had had dizziness for thirty years but who never developed cerebellar tumor, so that he came to the conclusion that his diagnosis of cerebellar tumor was incorrect when based on dizziness alone. He began to look for some other explanation and found these cases always had dizziness, tinnitus and earache, although the ear drums were normal. The tuning fork was unknown at that time, but Meniere concluded from these other symptoms that these patients must have some lesion of the inner ear. The cochlea was for hearing, but it was not known what importance the semicircular canals had. Meniere received inspiration from the experiments of Fleuron and believed dizziness was the cause of the movements of the eye in animals without ever having turned an animal or examined it himself. He came to the conclusion that the dizziness of patients was .due to some disease in the semicircular canals.
It was subsequently pointed out that he was right in reaching that conclusion. He published several articles on what is known as Meniere's disease prior to his death. It was thought that Meniere's death did much to promulgate his theory, because Dr, Barany believed that if he had not died his colleagues probably would have fought him, but ihstead they made a national hero of him. ·In 1870 a German 'physiologist by the name of Glotz repeated the experiments of Fleuron and advanced the theory that if the semicircular canals were diseased the animals lost their equilibrium; therefore, it was probable that the function of the semicircular canals was to maintain equilibrium. Other men who made observations and experiments were Breuer and Mock of Vienna and Brown in America. Brown in turning animals saw that he produced the same movements as by dissecting the semicircular canals. He maintained that irritation of these canals was the cause of dizziness, because it was very clear the animals became dizzy. On the other hand, if he destroyed the canals on both sides the animals were again made dizzy. He advanced the theory that the movements of the endolymph, produced by turning, were the cause of irritation or of stimulation of the canals. Mock came to the same conclusion by other experiments which he made, but in a logical and philosophic way concluded that all the other causes could be excluded, and only the semicircular canals remained to produce the sensation of turning. Brown'examined normal individuals with turning sensation in different positions of the head and said there could be no question that it must be the semicircular canals which produced sensation because the br{lin could not directly take its position. These men were not ear specialists, consequently ear specialists for a long time did not appreciate this theory on the ground that they had not found ·pathologic cases. Some examinations were made of deafmutes after the turning method of Breuer, but except for these findings there was not much learned. Quite a number of men had made valuable observations; among them Jansen of Berlin, who saw a large number of cases of fistula or lesions of the labyrinth, and was one of the first to advocate operating on the labyrinth when it was suppurating.
When the speaker began to examine these patients he had received three years' training in the clinic of Politzer of Vienna and had studied the literature on the vestibular apparatus in which he became very much interested. At the clinic he syringed those cases that had fistula of the attic of the tympanum and in so doing observed the patients became dizzy. From what he had read of the work of Breuer, it was clear to hin:t in looking at the eyes that nystagmus was present. When he syringed the right ear he noticetl nystagmus to the left. This observation was noted on a sheet of paper which he put in his pocket. The next day he had another case of nystagmus which was treated in a similar way. He recorded this observation on a sheet of paper and put it in his pocket. In a short time he found he had something like twenty such cases that he had recorded and was astonished to find that he had always observed the same thing. He found that if he syringed once on the right side, and then the left side; he became confu~ed, and it was clear to him that there was a law behind this, but he had no idea what that 'Iaw might be. One day one of his patients came to the office and when he syringed his ear again the patient exclaimed, "Doctor, the water_ is too cold; when I syringe the ear myself at home I never get dizzy." The speaker then said to the nurse that the patient had complained of the water being too cold. The nurse in reply said it was not true; the water was not cold, as she had tested it with her finger.
' The speaker pointed out 'the necessity of having the water warm. Subsequently the nurse made the water very warm and, after syringing the ear again, the patient exclaimed, "Doctor, I/am again dizzy; the water is too hot." As Professor Biml.ny looked at the patient's eyes he immediately saw that the water had produced the opposite nystagmus. It was the temperature of the water which had produced this opposite nystagmus. This observation was a step to other conclusions.
If it was the temperature of the water which produced this effect in suppuration of the attic, might not this phenomenon occur in other cases? He examined other cases after syringing with cold and hot water and found that all cases with normal drums showed the same phenomenon, only it took a little longer time to get it, as in a case where there was no drum. Up to this time he did not know how cold and hot water could influence the labyrinth to produce this nystagmus, but one day he saw an explanation for it. (Here Professor Barany with the aid of blackboard diagrams showed how hot and cold water could influence the labyrinth sufficiently to produce nystagmus.) He found that if the labyrinth on one side was destroy'ed he did not get this reaction, so he sought for cases that had no reaction and he found such cases with no caloric re-action, ami when operated on it was found the labyrinth was destroyed, with the presence of cholesteatoma. The clinical value of the test became evident to him, and it was now possible to examine every vestibular apparatus. If one syringed the right ear with cold water, nystagmus was produced, the patient became dizzy, so that when he closed his eyes the sensation was of turning to the left side. He found subjective dizziness on turning sensations.
There were reflex reactions upon other muscles of the body besides the nystagmus. Such a nystagmus could be observed in man. If he got a falling reaction he could not stand erect with his feet together in the Romberg position: he would slowly fall to the right side. If his head was turned to the left side the. falling was changed: he fell forward. I f he turned his head to the right side he fell backward.
In thinking about the mechanism of the falling reaction, he employed a method which he found had been developed by Exner, a physiologist, who had written a book on the subject. Exner, he said, tried to construct mechanisms in the brain or in the spinal cord which would produce physiologic effects. These mechanisms were constructed upon the neuron theory. The speaker had found this method of Exner's valuable for constructing mechanisms in the brain and also for the vestibular apparatus. Possibly somewhere in the brain there was a cell which received its impression, and through this cell there was innervation down to the spinal cord, so that the patient fell to the right side. There was some stimulation of the semicircular canals during the turning of the head which produced this change. He found that if he held the head in the same position and turned the body and not the head, he got the same change, so that the cause of this change was not in the head, it must be in the connections between the head and trunk, and he came to the conclusion that: it must be in the deep sen-. sibility of the neck. After making other observations and tests he saw there was a double influence exerted on one center, and the question was, Where was this center situated? This center received impulses from the semicircular canals and impulses from the deep sensibility of the neck.
He then studied the literature on the histology of the brain to see if he could find where this center might be. He thought it might be the principal nucleus of the vestibular nerve, but he could not find this center in the deep sensibility of the neck. He found, however, the deep sensibility of the neck extended into the cerebellum, and therefore he concluded that it extended into the vestibular cerebellum and not into the medulla oblongata. If the vestibular mechanism was destroyed he was 110t able to get this influence. Then he went to work to find out if there was disease in the cerebellum. He found such a case on which an autopsy was held,~howing a tumor in the cerebellum. Several months later he was called upon to make a diagnosis in a case where neurologists could not find out on which side of the cerebellum the tumor was situated, and he was asked to find it out by his method of examining the right and left cars. After making tests he was not sure himself on which side the tumor was located, but finally decided it was on the right side. It was subsequently found that the tumor was on the left side.
He began to study the literature on the subject and found an interesting book by Bolk on the cerebellums of mammalia. In this book Bolk presumed that the cerebellum had something to do with innervation of the muscles and compared the cerebellums of different mammalia with each other. He found the giraffe had an enormous neck, well developed, while the neck was nearly absent in the mole, and he concluded that this part had to do with the innervation of the neck. After comparing the cerebellums of different animals he concluded that the hemispheres of the cerebellum must have something to do with the innervation of the extremities, and the middle part of the cerebellum had to do with the innervation of the trunk. In one case he found a tumor was situated in one hemisphere and not in the vermis, and therefore could not .make the diagnosis before operation. By the pointing test he found innervation of the extremities in the same way as innervation of the musculature of the trunk and falling reaction.
The pointing test and falling reaction were not such simple reactions as nystagmus. Nystagmus was quite independent of the will of a person. Fixation could diminish the nystagmus and sometimes inhibit it, but if fixation was excluded one could see nystagmus exactly as it was without any influence upon the side of the person. The falling reaction was influ-enced by voluntary movements. If we got such innervation in the right side, a person could fall to the left side, so that the reflex movements were not so easy of investigation as nystagmus.
. Pathologic ear ca<;es were more frequent than cerebellar lesions. Tumor cases were difficult because the tumor was only damaging the parts where it was situated, but the whole hrain was being pressed upon in different directions, producing hydrocephalus and a number of symptoms, so that these cases were not so simple as the ear reactions in diseases of peripheral organs. Therefore it was necessary to have the cooperation and collaboration of many men to deyelop this work. There was still an enormous amount of work to do which would take many years, and specialists shou1d cooperate in every way in carrying out further research work, which would eventually 'result in not only great benefit to the patients themselves but to mankind in general.
DISCUSSION.
DR. GEORGE W. H.\LL said that Professor B{minyhad rightly s.tated the difficulty of exact localization in cases of brain tumor because of pressure in distant parts of the brain, and he would like to ask him for information what light he could give from his tests in cases of occlusion of the posterior inferior cerebellar artery, which causes certain vestibular manifestations?
PROFESSOR BARANY replied that he had examined two or three cases of occlusion of the posterior inferior cerebellar artery, and in one case there was marked nystagmus, which was to be explained by a lesion in the medulla, which occurred near the nucleus descendens of the vestibular nerve. He had seen severe disturbances of equilibriu~in these cases, and the question arose whether it was the nucleus which wa~affected, which had connection down to the spinal cord, or whether it might be a lesion extending into the cerebellum and causing trouble there. He had also observed that certain pointing reactions were not present in such cases. I f it was a lesion of the cerebellum or of the tract traveling down into the medulla oblongata, if certain pointing reactions were not present, then probably the lesion was in the cerebellum and hemisphere, and not in the medulla oblongata.
He had not been able to make autopsies on any of his cases, hut he mentioned one case reported in the literature by a German in which a postmortem was made and the findings corr ohorated the symptoms manifested during life. Inmost of the cases that catne to postmortem he said these tests had not heen made; if they were made, they were incomplete, and it was not possible to reach a correct conclusion if one did not make a complete examination. In some of the cases he had seen reported in the English literature, in which spontaneous pointing was found and eye pointing reactions to the turning or syringing. there was only an examinatiun of pointing in one plane and not in the other. Incomplete examinations did not help very much. In such cases there must be an exact examination, anel then it would' be Interesting to compare these examinations with the autopsy finclings. These cases were suitable for drawing deductions because the tumors were not pressing and making other symptoms.
DR. GEORGE E. SHA~BAUGH stated that there was one practical question which often confronted a physician, and that was the question as to whether in cases of vertigo the disturbance arose from the internal ear or from an intracranial disease. It must be quite clear to everyone present, from what Professor Bad.ny has just said, that vertigo and disturbance of equilibrium could he produced as readily from diseases of the posterior brain fossa as from alterations in the internal ear. Dr. Shambaugh beli~ved that the otologist was able with very few exceptions to determine definitely whether the disturbance of equilibrium arose from internal ear disease or whether it was being caused by intracranial trouble.
This was always the first important question to determine in the cases' of vertigo. He was not so confident that our interpretation of the reactions obtained by applying the Barany tests, as they were now called, had reached such a point that we' were able in many cases to determine anything more than that we had to deal with a disease in the posterior brain fossa. His experience had convinced him that these tests, when properly applied, and where they were properly understood, would often give a definite clew regarding the existence of some obscure intracranial condition much earlier than the neurologist could find any evidence of these conditions. 6O.S DR. H. 1. D.wls said it was not easy for the neurologist to answer certain questions, as was proven in a case seen by Professor Barimy and himself. The patient had had attacks of dizziness and disturbances of equilibrium and at one time mild epileptic seizures were sllspected. On investigation the oatient was satisfied that she had never lost consciousness during any of the attacks, and after repeated examination it was thought that the labyrinth might be responsible for them.· When the patient was carefully examined by Professor Barany the presence of moderate nystagmus was disclosed, and the question was settled in favor of the labyrinth.
DR. ARCHIB.\LD CHURCH was gratified to learn that even Professor Barany still found difficulty in the interpretation of these complexes. The speaker had the impression that in one or two conditions a definite combination of symptoms developed. Jn these caloric tests, the turning test, the pointing test, and falling inclination were quite precise, as, for instance, in tumors of the pontine angle-the acoustic tumor in particular. He had a feeling that the neurologist picked out these cases as soon as the otologist, and he recalled several patients whom otologists had accused of having cerebellar and brain tumors because of some modifications in the responses induced by the Barany tests. These patients had some bad moments under the impression gathered from the otologists that they were the possessors of brain tumors. However, this supposition was not verified by the clinical histories extending over a period of a year and a half, two and three years', respectively. The interpretation of these signs and symptoms was extremely difficult, and what at first promised to give an easy avenue to correct diagnosis of a localizing character, he was afraid in the great majority of cases only served either to confirm the neurologic observations or else to confuse them. The subject was one in the study of which all should cooperate. The fruits only would be gathered after much data had been carefully collected and thoroughly sifted. DR. J. HOLI:\'GER thought everyone, after listening to the remarks of Professor Biminy, got the impression that it would take an enormous amount of joint work on the part of pathologist, neurologist, physiologist, ophthalmologist and anatomist in order to work out all the questions that were involved.
He believed we have no facilities to undertake such work. Many beautiful views had been opened up in various directions, hut we have no men, no clinics or laboratories to undertake these investigations. The facilities for doing such research work are not at our command either in Chicago or in any other great medical center in the United States. It was high time for specialists to begin to work jointly in order to get an insight into the complicated workings of the brain, eye and ear for the best welfare of patients and of humanity in general.
DR. CLARE:-<CE A. NEYl\L\NN inquired of Professor BiJ.r<lny about those cases of psychogenic pseudonystagmus with certain of the other reactions that recover or are improved after psychoanalysis. He recalled the case of a young girl whom Professor Bimlny had seen in S1. Louis. This girl showed certain reactions as to past pointing, etc. She was totally incapacitated for work until a definite psychic complex was unearthed. She still showed some reactions, but improved as regards dizzy spells and was able to work.
He had had several other cases in which there were attacks of tinnitus aurium, dizziness or vertigo that had done remarkably well under this sort of treatment, and he asked Professor Bimlny if any-psychic influence could change these tests.
PROFESSOR BARANY, in replying to Dr. Neymann and in closing the discussion, stated that he had nev,er seen hysterical nystagmus. It was possible, however,~hat hysterical patients could produce eye phenomena, such as convergence, which was not at all Infrequent. It was possible for a patient to produce voluntary nystagmus. He kriew of men who could produce voluntary nystagmus and he could do it himself.
Another thing: hysteria was produced by disease of the vestibular aPparatus very often, and then it was possible by treatment to improve the hysterical symptoms. For instance, he had seen a woman with moderate attacks of nystagmus, and by stimulating eye movements from the vestibular region she felt very dizzy, It was possible by some means to get rid of this sensibility to nystagmus.
As to the girl he saw in S1. Louis, the patient was not cured by psychoanalysis. She had quite definite trouble when he saw her after treatment. Probably her hysterical psychosis had been improved, and one could by treating the hysterical psychosis or hysterical symptoms get improvement,. but a real hysterical nystagmus he had not seen. It was quite another thing with the past pointing which could be produced voluntarily. One could past point and this could be influenced by hypnosis and by other methods. He had a patient in Upsala who had dizzy spells with nystagmus and past pointing. One day he got the idea of putting a noise apparatus in her ear, which he did, and then the past pointing completely disappeared. In another case he used a tuning fork on the skull and the past pointing disappeared. The past pointing could also be made to disappear by psycho~nalysis.
He did not believe that hysteria was a disease situated in the medulla; that hysteria was a subcortical disease and was not situated in the medulla oblongata, nor in the vestibular nerve. One could detect spontaneous nystagmu,s by tests, also spon-taneol1s past pointing. There was a diminution of certain reactions in tumor cases where neurologists had not found anything. He saw such a case recently at the Mayo Clinic.
If one desire(J to make an accurate diagnosis in these cases he must be familiar with the various apparatuses: otherwise he would make mistakes.
